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The Emerging Epidemic of Melanoma
and Squamous Cell Skin Cancer

Andrew G. Glass, MD, Robert N. Hoover, MD, ScD

Squamous cell skin cancer, though common, remains largely unreported and
unstudied, with little known about its incidence and time trends. We have used a
unigue resource —a continuous population-based registry of cases of squamous
cell skin cancer within a singie prepaid health plan—to describe basic epidemio-
logic features of this malignancy and compare it with the more widely studied
melanoma. Both malignancies are considerably more common in this population
than we expected based on previous reports from the general popuiation. From
the 1960s to the 1980s, the incidence of squamous cell skin cancer increased 2.6
times in men and 3.1 times in women, while incidence of melanoma rose 3.5-fold
and 4.6-fold in men and women, respectively. Skin cancers of both types
involving the head and neck or the extremities increased essentially in paratie!
over these 27 years. Melanomas of the trunk, however, appeared to increase ata
faster rate in both sexes. These observations are consistent with the impression
that the rising incidence of both malignancies may be attributable to increased

voluntary exposure to the sun over an extended period.

SQUAMOUS cell skin cancer, though it
affects thousands of men and women
each year, is customarily not reported
to tumor registries in the United States.
The incidence of such cancers, which are
usually treated in the outpatient set-
ting, is difficult to ascertain and even
the most basic demographic information
has only been available from two special
surveys mounted by the National Can-
cer Institute.'?

For editorial comment see p 2138.

If basic descriptive data are rare,
data to evaluate time trends in the inci-
dence of this disease are even more
scarce. Indeed, the only study available
compares trends in rates over only 5 to 6
years.'

By contrast, descriptive and time-
trend information about melanoma is
readily available*® and there is great
concern about the rising incidence of
this malignancy.

From an etiologic perspective, squa-
mous cell skin cancer clearly seems to be
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related to sun exposure—it is more com-
mon among fair-skinned individuals, es-
pecially those with frequent or long-
term exposure to sunlight, including
those who live at southern latitudes.’
The relationship of melanoma to the sun
seems more complex than one of simple
total exposure® and may involve such
elements as the age at exposure and the
degree of sunburn.™

Herein, we report changes in inci-
dence of squamous cell skin cancer and
malignant melanoma from the same
population-based registry in a large
prepaid health plan.

METHODS

Kaiser Permanente (KP) is a large
prepaid health insurance program cur-
rently serving more than 300 000 Kaiser
Health Plan members in the Portland,
Ore-Vancouver, Wash, area. This orga-

nization has been in continuous exis-
tence since 1941. Current facilities in-
clude two hospitals and a number of
outpatient clinics at which Northwest
Permanente, the physician group serv-
ing KP members, provides the full
range of medical care for KP members.
Patients may use community physi-
cians, but, in the area of cancer treat-
ment, virtually all care is provided with-
in the facilities and by the staff of KP.

Dermatologists and surgeons at KP
have been the physicians principally in-
volved in the treatment of patients with
skin cancers. It has been standard prac-
tice over the years to send essentially
every specimen removed from the skin
to the pathology department at KP for
microscopic examination.

The sample for this report (Table 1)
includes cases of squamous cell skin can-
cer and of cutaneous melanoma diag-
nosed among KP members for the peri-
od 1960 through 1986. Any cancers
diagnosed prior to membership in KP -
were not considered.

Reports of cases of melanoma came
from the routinely maintained files of
the KP tumor registry. Though collec-
tion of squamous cell cases was not man-
dated by the American College of Sur-
geons, the accrediting body for tumor
registries, it had been routine since 1960
for the KP registry to collect all patholo-
gy reports of cancer. The squamous cell
skin cancer cases described herein came
from this unique file. All cases of mela-
noma, and, by definition, all cases of
squamous cell skin cancer, had been mi-
croscopically confirmed. Using descrip-
tive material attached to the pathology
report and review of the medical record

Table 1.—Skin Cancer Sample, 1960 to 1986, by Cell Type, Sex, and Primary Site

Squamous Cell Melanoma
Msales Females Males Females
Head and neck 1082 350 86 67
Trunk 64 25 128 79
Extremities 233 120 52 149
Site not specified 1 1 10 6
Total 1380 496 278 301
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when necessary, registrars noted the
primary site of each cancer. We only
included primary sites in the skin, ex-
cluded mucosal and paramucosal le-
sions, and grouped cases into three
broad categories as follows: head and
neck, trunk, and extremities. Two cases
of squamous cell skin cancer and 16
cases of melanoma could not be accu-
rately assigned to a particular site be-
cause of a lack of documentary material
in the record.

The KP tumor registry ascertained
1876 cases of invasive squamous cell
skin cancer and 577 cases of invasive
malignant melanoma during this 27-
year period. During this time 399 nonin-
vasive squamous cell cancers and 61
noninvasive melanomas also occurred.

Our report follows the standard con-
vention® of counting each lesion as a sep-
arate primary cancer if the lesions were
clinically distinct. Registrars of KP fol-
lowed the conventions of the American
Joint Committee on Cancer and the
American College of Surgeons as speci-
fied in their staging manual for tumor
registries.’ Thus, simultaneous distinct
cancers and second (or third) cancers
developing subsequently were counted
as primary tumors. Locally recurrent
cancers were specifically excluded. The
incident cases of invasive and non-
invasive squamous cell skin cancer
(n=2275) occurred among 1794 mem-
bers of KP. There were 223 individuals
who developed at least two cancers (71
in the same year and 152 in subsequent
years) and 25 members who developed
five or more cancers. Among the 638
patients with invasive and noninvasive
melanoma, 15 had 2 cancers (7 in the
same year and 8 subsequently), and 1
patient had 11 malignancies removed.
For this report we have only considered
invasive disease.

Population figures came from data
routinely compiled by KP on its mem-
bers. These figures have been repeated-
ly verified—they are updated monthly
and used on a daily basis by KP adminis-
trators. We calculated incidence rates
by applying figures taken from the tu-
mor registry to the population at risk—
the relevant subgroup of KP for the par-
ticular age, sex, and year of interest.
Using the 1970 Standard Million and age
adjustment by the direct method, we
were able to compare overall rates at
different times with each other, as well
as compare KP figures with published
rates from other registries. Further,
age adjustment corrected for changesin
the KP population during the long peri-
od of observation of this study.

The KP health plan has grown steadi-
ly over the years. Since 1980 there has
been an increase in the proportion of
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members more than 65 years of age.
These older individuals have been en-
rolled in several programs particularly
aimed at the “Medicare age group.” The
rest of the membership reflects the em-
ployed population of the Portland met-
ropolitan area. Individuals at the ex-
tremes of social class tend to be
underrepresented. Nonwhites account
for only about 6% and Hispanies for less
than 3% of the population of this area.
Hence, this report describes the epide-
miology of skin cancer of a largely white
population.

RESULTS

The incidence of squamous cell skin
cancer rises with advancing age in both
men and women (Table 2). Rates for
men are 3.4-fold higher overall than
those for women. The incidence for both
sexes begins to rise sharply around age
40 to 45 years and climbs steadily there-
after. On the other hand, using these
cross-sectional incidence data, melano-
ma rates are very similar in men and
women. The age-specific rate rises
sharply between adolescence and early
adulthood but increases only slowly
thereafter. (We include the rates for
each 5-year age group up to 85 years for
squamous cell cancer, but group those
over 65 years for melanoma because of
small numbers at these older ages.)

Table 2.—Age-Specific Incidence (Rate per
100000) of Skin Cancer by Type of Malignancy,
Sex, and 5-Year Age Groups: Invasive Cancers
Only

L
Femaies Maies
Age Group, y No. Rate No. Rate
Squamous Cell Skin Cancer

0-19 5 0.6 0 0.0
20-24 1 0.5 1 07
25-29 0 0.0 4 24
30-34 2 1.0 4 2.2
35-39 5 3.1 11 7.1
40-44 13 98 29 238
45-49 14 122 45 40.9
50-54 35 317 82 80.8
55-59 32 30.2 136 144.8
60-64 52 55.4 185 2223
65-60 74 99.7 263 413.7
70-74 83 112.4 237 523.3
75-79 85 2284 189 699.8
80-84 60  282.1 103 751.3
85+ 53 419.0 90 1371.3
Total 498 21.3 1379 63.8
Adjusted rate .. 238 . 81.2

Melanoma

0-19 5 0.8 2 0.2
20-24 1" 5.8 8 55
25-29 24 11.8 10 59
30-34 31 16.0 19 10.8
35-39 34 20.9 k)] 20.1
40-44 23 17.3 32 25.2
45-49 34 29.5 23 209
50-54 26 23.8 2 21.7
55-59 23 21.7 35 373
80-64 28 29.8 20 24.0
685+ 56 278 64 41.0
Total - 298 127 268 123
Adjusted rate e 127 . 13.4
L

When considered by primary site, the
incidences of squamous cell cancers of
the head and neck, extremities, or trunk
all rise with advancing age and at ap-
proximately the same rates (Fig 1). In
the latter two categories there were no
cases in people below the age of 35
years, but the incidence subsequently
parallels that for lesions of the head and
neck. On the other hand, rising inci-
dence with age is apparent for melano-
ma of the head and neck (Fig 2) but not
for trunk lesions and probably not for
lesions of the extremities. For both of
these latter sites, after rising rapidly to
about age 40 years, the rates remained
relatively stable thereafter.

The total incidence of squamous cell
skin cancer and of melanoma has in-
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Fig 1.—-Age-specific incidence of squamous cell
skin cancer, both sexes, by primary site of matignan-
cy. Solid line indicates extremities; dashed line,
head and neck; and dotted line, trunk.
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Fig 2.—Age-specific incidence of melanoma, both
sexes, by primary site of malignancy. Solid line indi-
cates extremities; dashed line, head and neck: and
dotted line, trunk.
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creased markedly in the last 27 years
(Table 3). (Because of relatively small
numbers in the earlier years of observa-
tion, we pooled the incidence rates into
two 10-year periods, 1960 through 1969
and 1970 through 1979, and one 7-year
period, 1980 through 1986.) Incidence of
squamous cell cancer has risen 3.1 times
between the first and last period of ob-
servation among women and 2.6 times
among men. Over the same period, inci-
dence of melanoma has gone up 3.5
times in women and 4.6 times in men.

Increases in rates were seen among
both sexes for squamous cell cancer and
melanoma for each of the three anatomic
site groupings evaluated (Fig 3). The
upward trend in rates was statistically
significant (P<.05) for each of the 12
groupings in Fig 3 with the exception of
squamous cell cancers of the trunk in
women, where the twofold increase was
based on only 25 cases over the entire
27-year study period. The relative posi-
tions of the curves for both melanoma
and squamous cell skin cancer arising on
the extremities or on the head and neck
remained unchanged over time, indicat-
ing similar rates of increase.

The rates of increase (slopes of the

regression lines) for all 12 groupings
were not significantly different from
each other. However, the incidence of
melanomas of the trunk appeared to rise
particularly sharply during this time.
At the earliest period, for both men and
women, squamous cell disease exceeded
melanoma in incidence. Twenty years
later the relative positions have re-
versed. The truncal melanoma rate for
women rose from 0.5 to 4.5 per 100 000
while that for squamous cell disease of
the trunk increased from 0.7 to 1.3 per
100 000. For men the truncal melanoma
rate changed from 0.8 to 9.3 per 100 000
while the squamous cell rate increased
from 1.3 to 5.6 per 100 000.

The patterns noted here for both mel-
anoma and squamous cell skin cancer
were not confined to rising incidence for
a particular age group. We examined
incidence rates for both malignancies by
site and age at diagnosis, dividing the
sample into three broad categories —20
through 44 years, 45 through 59 years,
and 60 or more years at diagnosis. In-
creases in rates were similar for the
three age groups examined with each
category contributing proportionately
to the overall rising incidence.

Table 3. —Incidence of Skin Cancer by Type of Cancer, Sex, and Calendar Period

Age-Adjusted Rates per 100000, SE (No. of Cases)

Females Males

Squamous cell

1960 to 1969 9.7+2.05 (33) 41.6+4.18 (124)

1970 to 1979 21.0+£1.71 (154) 76.9+3.78 (452)

1980 to 1986 29.8+1.71 (308) 106.1 £3.79 (803)
Melanoma

1960 1o 1969 49x1.11 (20) 44+1.56 (13)

1970 to 1979 10.6+1.10 (97) 10.2+£1.21 (77)

1980 to 1986 17.0+1.32 (178) 20.1 £1.55 (176)
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Fig 3.—Age-adjusted incidence of squamous cell skin cancer and meianoma, by date of diagnosis and

primary site of malignancy.
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COMMENT

Incidence rates of squamous cell skin
cancer and melanoma have risen three-
fold to fourfold over the last 27 years
within this particular prepaid health
plan. This has been true for both men
and women and for cancers at all ana-
tomic sites. These epidemic increases
have been described before for melano-
ma, but, because of the lack of systemat-
ic reporting over time of nonmelanoma-

- tous skin cancer, the increases for this

malignancy have gone undescribed until
now. The rates for melanoma and squa-
mous cell skin cancer of the head and
neck and of the extremities have gener-
ally risen in parallel over time, while the
rate for melanoma of the trunk has risen
at a more rapid rate than that for any
othersite. Inthe early 1960s, the rate of
truncal melanoma for both men and
women was less than that for squamous
cell skin cancer. For both sexes, the
melanoma rate at this site now consider-
ably exceeds that of squamous cell skin
cancer.

Aside from the magnitude of the in-
creases, another disturbing aspect of
the current study is the magnitude of
the rates themselves. For squarnous
cell cancers we compared the KP rates
for 1975 through 1979 with those for the
Seattle, Wash, center in the special Na-
tional Cancer Institute survey of non-
melanoma skin cancer conducted in 1977
and 1978." Comparison with Seattle
seemed best because it was the closest
area for which these data were available
and the white population of that area is
ethnically similar to that of Portland.
The KP age-adjusted rates for squa-
mous cell cancers were 27.5 and 101.6
per 100000 for males and females, re-
spectively. The corresponding rates
from the survey were 16.1 and 46.6 per
100 000. Seattle is also a center in the
Surveillance, Epidemiology, and End
Results registry program, an ongoing
program of population-based tumor
registries maintained by the National
Cancer Institute in several areas of the
United States. The figures published by
this program allow a comparison of mel-
anoma rates with those from KP. The
published rates for melanoma from the
Seattle center’ were 6.9 and 7.4 per
100000 for the period 1974 through
1977. Rates calculated for the same pe-
riod for KP were 13.8 per 100000 for
both sexes, indicating a twofold differ-
ence similar to that noted for squamous
cell cancers.

The magnitude of these differences
between populations from two areas
with similar latitudes and similar coun-
ty-specific mortality rates for malignant
melanoma" was surprising. This could
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indicate some artifact in calculation of
the KP rates. However, as noted, cases
were specifically tabulated in the same
manrer as done in these other surveys.
In addition, while performing biopsies
of all suspicious skin lesions has been
routine at KP, there have been no ag-
gressive screening programs. Howev-
er, increased attention to all skin lesions
by both physicians and patients may
have led to more biopsies being done
and greater likelihood of finding skin
cancer.

Two other possibilities for the very
high rates of melanoma and squamous
cell skin cancer should be considered.
First, it is possible that a routine prac-
tice of biopsy of all suspicious lesions,
coupled with a centrally enforced policy
of pathological review of all biopsy ma-
terial within a completely record-linked
system of outpatient and inpatient care,
might more accurately reflect the true
incidence of these conditions. Second,
and perhaps more plausibly, the inci-
dence of these conditions in the em-
ployed middle class, the typical popula-
tion enrolled in a health maintenance
organization, may be greater than that
of the general population.** In either
case, the implications are ominous: for
at least one major segment of the popu-
lation, these cancers and their increases
over time are even a greater public
health problem than we have antici-
pated.

It is possible that our estimates of the
KP population at risk could be low and
rate calculations as a consequence false-
ly high. This also does not seem likely
since these populations have been used
by the KP administration in the moni-
toring of all aspects of the program, and
have been used in calculating seemingly
accurate disease incidence for other
conditions as well." In addition, the pat-
tern of rates for malignancies since 1960
in the KP population are almost identi-
cal to those from the tumor registry in
the state of Connecticut, the only source
of comparison rates over the entire time
period.' Comparing KP with Connecti-
cut for the period 1960 through 1979,
one sees similar rates over time for ma-
lignancies that have risen rapidiy —such
as lung cancer among men (KP rates
increased from 54.8 to 79.0 per 100 000
while Connecticut rates went from 54.0
to 80.9 per 100 000)—and for those ma-
lignancies that have remained relative-
ly stable over the years, such as colon
cancer among men (KP rates from 39.5
to 42.4 per 100 000 and Connecticut
rates from 37.1 to 45.9 per 100 000). For
tumors other than skin cancers that
show marked regional variations, the
KP rates have also tended to be similar
to the western registries in the Surveil-
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lance, Epidemiology, and End Results
program. For example, in the western
United States where the practice of es-
trogen replacement therapy for meno-
pause had been particularly common,
and the resultant endometrial cancer
rate in the middle to late 1970s had been
particularly prominent, the KP rate for
1975 through 1979 was 47.5 per 100 000,
while rates for Seattle and San Franciso
Surveillance, Epidemiology, and End
Results programs were 40.2 and 45.0
per 100 000, respectively. Thus, we feel
that the rates reported here for skin
cancers accurately reflect the incidence
of these malignancies within the KP
population.

There is a plausible, common expla-
nation for the time trends seen for squa-
mous cell carcinoma and malignant mel-
anomas of the skin. We may be seeing
the result of a widespread change in life-
style, with substantially greater voli-
tional exposure to sunlight by succesive
generations of middle-class Oregonians.
Because of the consistency of the in-
creases seen by sex and age, and the
likelihood that different aspects of sun
exposure are responsible for these two
forms of skin cancer, these changes in
life-style must have been. very broad.
Specifically, they must have involved
modifications in clothing and recre-
ational activity affecting both men and
women and must have involved changes
over the life span of successive genera-
tions. This would encompass more fre-
quent blistering burns as children (the
reportedly  critical  sun-exposure-
related variable for melanoma risk) and
more cumulative chronic exposure to
sunlight as adults (the apparently im-
portant variable for squamous cell skin
cancers).

The sharp rise in truncal melanomas
cannot easily be explained as an artifact
of more careful examination of this area
of skin during the course of routine vis-
its and more frequent biopsies of suspi-
cious lesions. Indeed, the seemingly dis-
proportionate increase in truncal
melanomas compared with squamous
cell cancers of this anatomic site may be
more consistent with changes in pat-
terns of exposure: the trunk would more
likely be involved in changing episodic
recreational exposure than in chronic,
long-term sun exposure over time.

Because this increasing incidence in-
volves both the young and the old, these
changes must have also begun a long
time ago. While much of this is consis-
tent with anecdotal reports, we know of
no objective documentation of such life-
style changes, and perhaps collection of
such information would be worthwhile.

It is important to identify the reasons
for these time trends for the aggressive

pursuit of primary prevention of sun-
induced cancers. Once known, these
reasons might force us to reconsider es-
timates of the impact of nonvolitional
exposure to ultraviolet light, such as
that occurring as a result of ozone deple-
tion. In addition, regardless of the
causes of these increases, the recog-
nized diminished morbidity and mortal-
ity associated with early recognition
and treatment of both melanoma and
squamous cell cancers support the cur-
rent enthusiasm for increased profes-
sional and lay education focused on early
diagnosis. Such measures might appro-
priately focus, at least in part, on those
individuals known to be at particularly
high risk for melanoma,® for example
those with the dysplastic nevus syn-
drome.*

This study was supported by National Cancer
Institute, Bethesda, Md, contract NO1-CP-41059.
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